Interaction of zinc ions with arsanilazotyrosine-248 carboxypeptidase A.
The interaction between arsanilazotyrosine-248 carboxypeptidase A ([(Azo-CPD)Zn]) and excess zinc ions has been studied by stopped-flow and spectrophotometric methods at pH 8.2 and 7.7, I = 0.5 M (NaCl), and 25 degrees C. When excess zinc ions bind to arsanilazotyrosine-248 carboxypeptidase A, the characteristic red color, which arises from the intramolecular complex of the arsanilazotyrosine-248 residue with the active site zinc of the enzyme, changes to yellow with the inhibition of peptidase activity of the enzyme. Excess zinc ions have two binding sites for arsanilazotyrosine-248 carboxypeptidase A, and the binding constants of the first site (3.9 X 10(5) M-1 at pH 8.2; 7.1 X 10(4) M-1 at pH 7.7) are much larger than those of the second site (1.8 X 10(3) M-1 at pH 8.2; 7 X 10(2) M-1 at pH 7.7). The binding of excess zinc ions to the first site is completely correlated with the inhibition of the enzyme peptidase activity and the color change of the enzyme. The results can be understood in terms of zinc ions reacting with only one of three conformational states of arsanilazotyrosine-248 carboxypeptidase A [Harrison, L. W., Auld, D. S., & Vallee, B. L. (1975) Proc. Natl. Acad. Sci. U.S.A. 72, 4356].(ABSTRACT TRUNCATED AT 250 WORDS)